Linnaeus, 1758 were observed in an enclosure. Two males with normal cyclic changes of antlers and two castrates, with antlers always in velvet, were observed nearly one year. In winter the antlers of castrates underwent frequent frostbitten, necrosis and partial loss above the point of freezing. As a result, the animals in the observed group changed the mass of their antlers relatively to each other. The observations indicate that the size of antlers is important factor in the establishment of herd hierarchy. , 1946; Bubenik, 1966; Lincoln et ah, 1970) important in the process of establishment of herd hierarchy.
Most authors regard antlers as an impressive organ (H e d i g e r, 1946; Bubenik, 1966; Lincoln et ah, 1970) important in the process of establishment of herd hierarchy.
The present observations were aimed at the explanation of the importance of cyclic changes in the antlers of red deer (Cervus elaphus L.) in the establishment of herd hierarchy.
The investigations on this subject were carried out from November 1968 to July 1969 in the Experimental Department of the Institute of Genetics and Animal Breeding PAN at Popielno (52°43'N 21°36'E). The experimental herd consisted of 5 individuals which were, kept in a fenced pen 20X50 m. The herd included: one female, three male half-brothers aged 3 years from one father, and a two-year-old male. Among the three brothers, one had normal antlers (stag A). The other two were castrated (C and D), their antlers were permanently in velvet during the whole period of observation. The two-year-old male was named B.
During the winter, the antlers of the castriaiteds were repeatedly frostbitten. This was followed by necrosis and subsequent sequestration and casting off of the frostbitten parts. As a result, depending on individual susceptibility of the castrates to cold, they had on their heads permanently in velvet but changing in size. Moreover the normal cycles of males A and B caused often changes in the ratio of antlers size among all deer in this enclosure. Simultaneously observations were made on the changes in the hierarchy between these animals. The hierarchy was established at the feeding trough after supplying food. The dominating animal drove away other males and stayed alone at the feeding trough. Simultaneously, the hierarchy was estimated by an alternative method after causing a state of great confusion in the herd when a man entered the pen. In this case the animals assembled in one corner of the pen and the dominating male drove away the other individuals who occupied a lower position in the herd hierarchy. The results of both metods of estimation of herd hierarchy were identical. The female present in the herd during the whole period of observation, never took part in the fighting for social position. Observations were stopped in the first decade of July on account of the sudden death of the dominating castrate C. At that time the size of the antlers of deer B exceeded the size of antlers of the dominating castrate C. It should be added here that stag A had treated young male B and castrate C and D in a different way. B was wery often beaten and driven away while the domination of A over castrate C and D was shown only at the feeding trough. The demonstration of position over castrates was mild and limited to a threatening stance at the trough.
DISCUSSION AND CONCLUSIONS
The conclusions from the present observatins are in agreement with those of Lincoln et al. (1970) that herd hierarchy depends on the stage and size of the antlers. On the other hand, observations presented above do not confirm the opinion expressed by Lincoln et al. (1970) that males with hard antlers always dominate over those with antlers in velvet.
The hierarchy among deer was also investigated by Hediger (1946) who ascribed to the antlers the function of an impressive organ. This statement is in agreement with the present paper. Hediger held the opinion that the male who lost his dominating position by shedding his antlers will try to recover in accordance with the growth of new antlers. The results obtained in the present work indicate that the deer who casts his antlers falls to the bottom of the hierarchy and can not return to his previous position if the loss of antlers is permanent. This suggests that permanent loss of antlers caused permanent changes in the hierarchy and confirms the assumption of Bubenik (1966) that herd hierarchy is formed during the growth of amtlers and depends on the actual mass of the growing antlers.
The present observations indicate that the size of the antlers is important factor for the establishment of herd hierarchy. The slow changes as during the period of antler growth cause the social changes probably with a delay.
